low our p value cut-off, suggesting that our cutoff (p < 0.005) is quite conservative and that there are likely to be additional, authentic E2F targets with somewhat weaker p130 and E2F4 binding that fail to be included using our stringent conditions.
Assessing Co-occurrence of Promoter Occupancy and Gene Repression We used Locuslink (NCBI) to link genes represented on the Hu13K promoter array with Affymetrix GenChip U133A expression data from growing (Asynchronous), quiescent (G 0 ), and contact-inhibited (CI) T98G cells and identifi ed 4998 unique genes that have complete binding and expression data suitable for our statistical analysis. To assess the correlation, if any, between binding and expression, we defi ned a state, termed HL, in which H represents a high expression level in the asynchronous, growing cells, and L represents at least two-fold repression in G0 relative to asynchronous cells. We identifi ed 333 genes (out of 4998) that have an HL expression profi le. 184 promoters are bound by E2F4 in G 0 with p value < 0.005, and 79 of these 184 promoters also had an HL profi le. We defi ne a simple score based on the hypergeometric distribution for assessing the association of E2F4, p130, and NRF1 with inhibition of gene expression. This score is the probability that a randomly selected subset of genes (out of a total 4998) will have an equal or larger number of bound genes than the number of bound genes within the subset of suppressed genes (333). The p value for selecting 333 genes randomly out of 4998 genes and observing 79 or more promoters bound by E2F4 (p < 0.005) is given by p = 
Promoter Microarray Scanning and Data Analysis
DNA promoter arrays were scanned with a Genomic Solutions LS IV or Axon 4000B scanner, and scanned images from each were analyzed with ImaGene and GenePix Pro software, respectively. An error model (Ren et al., 2002) was used to assess the relative numbers of enriched targets. Data from three independent experiments were pooled to derive average p value and enrichment ratios. The binding of a factor to DNA is deemed signifi cant if the average p value is <0.005. Because NRF1 binds more broadly to the genome, with binding to more than 5% of targets on our promoter array, our error model is not suitable in this instance. Instead, we relied on the median rank method (Iyer et al., 2001 ) to rank the median binding ratio data. For these experiments, we used a median rank binding ratio cut-off of >94%.
We note that the choice of a p value <0.005 threshold for defi ning actual binding is arbitrary. To show cobinding of p130 and E2F4 in a threshold-independent manner, we performed linear regression between their binding ratios and found a high Pearson correlation coeffi cient of R = 0.9 (as shown in the scatter plot of Figure 2C ). We note also that there remains a signifi cant association between p130/E2F4 binding and gene repression for a number of genes be-
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tion of NRF1 with gene suppression is not as strong as that of the other factors, since it is much more likely (p = 0.0047) to randomly select 333 genes and fi nd at least 49 bound to NRF1 targets. To assess the tendency of these factors to inhibit gene expression we computed the ratios of the following conditional probabilities:
and B ≡ BR NRF1 < 1. These ratios reveal that repression is much more frequently observed in the presence of E2F4 binding than in its absence, whereas the presence or absence of NRF1 modestly changes the tendency for suppression. We also studied the combined effect of these factors on gene expression and found that the absence or presence of NRF1 did not signifi cantly change the effi ciency of E2F4-mediated suppression. This was done by using a statistical test to fi nd the difference of proportions of the conditional probability of observing suppression given that the promoter was bound by both factors and the probability of suppression given that the promoter was bound by E2F4 (data not shown).
RNAi
Duplex siRNAs targeting NRF1 were described in the Experimental Procedures section, and a nonspecifi c siRNA (Qiagen) was included as a negative control. Asynchronously growing U2OS cells were transfected with siRNAs by electroporation as follows. Cells were plated at a density of 1.2 × 10 6 per 100 mm tissue culture dish the night before electroporation. Just prior to electroporation, cells were trypsinized, washed once in PBS, and resuspended in 0.5 ml of electroporation buffer (21 mM HEPES, 137 mM NaCl, 5 mM KCl, 0.7 mM Na 2 HPO 4 , 6 mM Dextrose [pH 7.15]). 100 pmol of siRNA oligos were added to the cells in 0.4 cm electrode gap electroporation cuvettes (Bio-Rad). Cells were electroporated at 0.4 kV and 0.5 μF at the maximum resistance (time constant ~18 ms) in a BioRad Gene Pulser electroporator and transferred immediately to 100 mm tissue culture dishes containing fresh medium. Cells were harvested 36 hr posttransfection.
RT-PCR
Total RNA from U2OS cells was extracted by using Trizol reagent (Invitrogen). First strand cDNA synthesis was performed by using the SuperScript First-Strand synthesis system for RT-PCR (Invitrogen) as described by the manufacturer. The resulting cDNA was amplifi ed with gene-specifi c primers. Linear amplifi cation was assured for each gene, and three independent reactions were performed in all cases. Primer sequences are available upon request.
